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(54) TUBE ROLLINQ OUT APPARATUS 

(57) Abstract: ^ 

FIELD: well exploitation. SUBSTANCE: apparatus has on lateral surface of Its housing Inclined Oat £Q 
portions, supporting with use of axles rolling out members, mounted on supporting plates. The flat 
portions are In the form of cylindrical counterbores, whose axis coincide with axis of the rolling 
out members. The counterbore has grooves, opened at its one side. The supporting plate are arranged 
In the grooves and rigidly connected with the axles of the rolling out members. Each above 

*""\ mentioned groove has at Its end portion an additional groove. Each supporting plate Is provided by 

. a protrusion, placed in the additional groove. The housing with the supporting plates is embraced 

^ by a nut EFFECT: enhanced reliability of the apparatus at operation due to such structure of rL 2 cl, 7 dwg 
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(54) VCTPOftCTBO flJIH PA3BAJIbUOBKH TPVB 
(S7) Abstract 

IfootipereHue npcHH&3Haaeno /yra pa3BanbqpBKB nepexpbtBATenefl H3 npcxjHxibHbix xpytS, ycraBaenHBatubix 
b cKBttMMBax Ha 6oKOBOft noBepxHocmi xopnyca Bwnojmemj HaKJiOHHMe njiocxiie yuacTKH, Ha Koropbtx c 
nouombio ooefl Ha onopHbix nnacniHax ycTaHoarieHbi tsamJjyKasfa aneifEHTU (B3). ITriocajac ynacrrssi 
BbmojineHw b EMne a j anaajjp mvxBK ^ckobok 00- Och U coBnaflajor c ochuh B3. Ha U BbmonHeHbi 
oropbiTbie c o/pioro KOima naou (IT). Onopnwe nnaeniHM pacnonoacemj bHh xoctko CBH3a nb i c ocsma. B3. 
Ha OTspbirou kobhc Kax^orx) n BbraonHCH nonomtsmJU**h*A XI. Kax^an onopnan nnac-rana CHa&xena 
BWCTynoM. pajMcmcHHbOrf o HononHsrrenbaoki II. Kopnyc c onopmjMH nnacraeanH oxBaTbiBaer rataa. 
Tax OH ooBOxynHOCTb npsoaaaoB oCccncHHBaex ooBwracimc k*acjkhocth ycrpoifcrroa. 1 3. n. f^J, 7 hji. 
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Description [OnacaMe M3o6pcTCHM>i]: 

Hao<5pcrcHKC othochtch e oypemno h KanaranbHouy pcuoHry aBaam b npcflBaaHaMeHO. b lacrnocTH, 
f\na paaBanuyP MBaHHH ycrpoftcre jo upo^xmnbix Tpy6 npa hx ycTaaoBxe b crb&jkhhc. 

Han6one« tijnoxau k H3o6percHsno no TcxMHuecxoft cynniocni hrtihctch ycTpoftcTBo n/i« pa3BantnoBKH 
npo$H7ibHHx xpy6 npH ncpatpbrnm huh 30h ocnoraonift b catearanc. a^cpMamcc nanwft 
tjytnsaBfjpmtxxaBi Kopnyc, Ha napymnofl noBepxHoem xo-roporo BbmonHtHW HaKJioHHwe oTHocHTOibHO 
upoftojibHoft oca xopnyca nnoc&HC ytiacnui, r ycraHoanemnje iia iiocjienHHX c nouombio oeeft Ha onopHwx 
anacTHHax Baju>uyjomne ancwcHTti. 

Hcnpcxansow yroro ycTpoftcrea jranHercH BCHa^caHocrt> cro pa&rrbt H3-3a HeflocTaroTOOfl (htokoh) 
npoHHtxrra aopnyca, MKHnuanbHasi Tonnnraa ctchkh xoxoporo d peayjifaxaxc BbmojiHCHHH HaxjioHHboc k cro 
npononbHOit oca wioaasx y^acncoB hc yHOBnexBopHCT ycnoOBJO npo*mocTH npa Kpyronni. 

L^cnb H3o6peTCHHH noobOSeuBe H^ejmocm ycTpoftcroa 3a cwr yBejuiucmm npo^JHOCTH ero xopnyca. 

3ro flocTHracTCH tcw. uto b onHohraaeMOM ycTpoBCTBc h/ih paaaanbqpBKH Tpy6, coflcpmamc* nojiwfl 
qKnHHnpM^ccKHfl aopnyc. Ha Hapysnofl noBcpxBOCTB iwroporo DtxnojiuzHi* HamioHHwe otbochtomio 
nponcJibaofl ocm sopnyca nnocaxe yttacraa, a ycraHOBneranje na nocjie«HHX c nouonjbw » onopHMx 
nnacmnax BanbuyionqK ajieworru. cor/iacso K3o6pereKHK> HamioHHue nnocKHC yqacTKH ha aapymHofl 

DDOCpXBDCTH KOpnyCS BMIlOnHEBM B BHfle UHJ IHMMpttUP CXHX HCKOBOK, OCH KOTOpbOC COEflB^aiDT C OCRUH 

wnaqyvnBix aneMorroB, a Ha i^soaaax nbcnojmem* orspbCTbic c oniioro kohoa a sKcueHTp^mo cmco;chhmc 
k Heny nsotJ, npa yrow onopHwe nnacTBHbi pacnonomcow b naaax h xecxxo cwoamj c ochuh 
BajTfcnyiomHx sjicmchtob. 

HpynsM oTJiOTHEki onacbiBacuoro ycxpoftcTBa hbjihctch to, mto Ha oxapbixoM kohhc xaxfloro nasa 
BbdOJiHCH flonanHHTOibHfcia naa, a Kaaflan onopnan rmacTHna cHa6mcHa Bbicxynow, pacnoriomeHHbiw b 
flonanHHTOitHOM nasy. npn arou ycxpoftcroo cHafimeuo raftxoa, oxnaTbiBaioii^efi nopnyc c onopHwuH 



YKasaHHbic oxhmmhh o6ccnc*amaiOT BoaMojxHocxb yBcmiMCHHH TonmpHbt ctchkh xopnyca n HaiatfoJiee 
onacaoM noncpOTHOM ccmcbhh cro, Cnaroflap* neny noBbnnaercH npo^BOCTb xopnyca h, cncAOBaxejibHo. 
Ha«cmHocxb paCoTO yerpoftcTea 6co h3mchchhh ero HOkaraantHoro HapyHOJoro nnawerpa pfisi ^aHHoro 
THHopa3Mcpa. 

Ha t>xr. 1 DoicasaHO ycrpoflcTBO, ycraHOBncHHOc b npo<>HJTUHoa pa3oajrbUpBbiBacM0fl Tpy6c. oCinHa em; Ha 
*nr. 2 cchchhc A-A na $nr. 1; ea ^ar. 3 ^parMcoT Kopnyca ycrpoBCTBa c xoacrpyxTHBHi>tMH wicucHTaMH 

fl^H yCTHHOBKH BajlM^yJOCQSDC 3JICWCHTOB; Ha <^HT. 4 BBH HO CTpCHKC B Ha $HT. 3; Ha 4»HT. 5 CCtMHKC B-B Ha 

<nr. 1: na <«\ 6 cc*khhc r-r Ha $bt. 1. Ra ♦■r. 7 oratBHe fl-A Ha 4>ht- 3. 

YCTpOaCTBO AJIH paSBaJTbOpBKH Tpy^ ($Hr. 1) COflCpMHT U^JTHimpH^OCKHfl nOJIBtfl KOpityC 1 C UCKTpaJTbHMM 

KanajiOM 2 h pcobCaMH 3 h 4 «n>i oocakhchhh cooxocrcxocimo c Konoinion 6ypHJibHbix Tpy6 5 h 
rtRflKuwiHu oOopynoBajmeu 6. Ha Hapyamoft hobcpxbocth Kopnyca 1 non, yr/iow s ero npononbHOfl och 
BfemonHCHbi njiocxne yuacnai 7 b bh«c apjMiHnpMUccxMx uckobok 8, Ha Koropbix HbtnojmcHM orxpbiTbCC c 

OAHOro KOHUa na3bl 9, 3KCnCHTpMVH0 CMCmCHHMC OTHOCHTCJIfcHO UCK.0BOK B CTOpOHy OTKpblTOrO KOHUa 3TMX 

na30D, c yr/iydncHHHMH 10 b hx npoTHBono/iOHtHbtx ompbiTbiM KOHuaM crcHKax. B uaaax 9 paawcmcHbi 
oDopm^e nnacTHKM 11 c KoswpbxauH 12 no hx nepH<^epxoi ($ht. 1), bjcoahihhmh b yr/iytSncHiiH 10 naaoB 9 
($ht. 3 h 4). 

Ha HOBCpXHOCTB OHOpHbtX nnaCTHH 11 (^HT. 1). KOHTaKTHpy»mcft C ROpuyCOM, K3rOTOB7ICHbl Bwcrynbi 13, 

BxoflHinBC b AoaanHHTeJHbBBze naahi 14 ($ht. 3 h 4), BwraonHCHHMC Ha oTKpbrrboc yHacTHax naaoo 9. Ha 
HapyzHoft noeepxHocTH Kopnyca HunonHesa peoUSa 15, Ha xorcpyio HaHHHueHa rafixa 16, oxBarbmajoD^aH 
onopHbic nnacTKHbt 11 h o6ecncxiHBa»tDAH cobucctho c hx K03bipbxaMH 12. BbicrynaMH 13. yrnytSneimHMH 10 
b xopnyce h nomuiBirraibHbtMH naoaMH 14 ^HKcaajmo nnacTHH 11 or npoDopora h BbmaAcraiH na30B 9. 

Ha BHcmaHX ot Kopnyca noBcpmocTHX onopuboc nnacTHH 11 kcctko h c skcucbtpswhwm cucmcnacM k hx 
BcpxHca ncpi^cpira (rpairanc) aaxpcnncHw oca 17 (^ar. 1 a 2). na Koropux c noMomjJO $nKCHpyioH;cro 
KQHbHA 18 ycraHoancHbi santnyiomMC ancMCHTti 19. Hpn yrou och 17 Bajo^yiotnnx aneueHTOB 3aKpcnncHbi 
na onopHMX nnacxKHax 11 Tax. vto ax re<»4cxpHqeCHHc och chumctphh coanaflaioT c r^Mrrpa^ccKHMH 
ocrtMH cEMMCTpaH i^oiHH^pH^xecxHX HcsoBox 8 (cu. occnyio Tjansoo O-O na (mr. 3-4). 

3KcucHTpH<moe cwet^eHwe na30B 9 oTHocHTCJibHo nnoma^H n,eK0B0K 8, a raaJKe BerawaHy uaKCHuajibHo 
BO3MO3KH0ro yr/iydncHHH uckodok b crcHKy Kopnyca oopcAC/wnor pacucTHbiM nyrcvi n^H KOHxpeTHoro 
XHnopaawcpa ycrponcrBa c yMcroiu o6ccncHCHHH nco6xoffHMoro 3aiiaca npo*mocTH Kopnyca npw pa6orc 
yCTpOflCTBa B yCJIOBHHX KpyxiCHHH. A WaKOOiaJTbHO B03MO7KHOC CMcn;cnHC onopHbix nnacTHH 11 
OTHOCHTejibHO ocefl 17 BajihuyioiHKX 3jieueHT0B 19 o6yc/ioancH0 pacnonoMCHHcu naaon 9 non. hhx m tcm, uto 
rcouerpwiecKHC och chmuctpwh 3aKpcruicHHbix Ha hhx wxft 17 Ba7ifaMyx>iiBtx ajiCMCHxoD 19 pfijimiihi 
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COHiaflaTt> C PCOMCTpiWOCJLHMH OCHMH CHMMCTpHH t^CEODOK. 

Pafxrra ycrpoftcTBa noacMHcrcH iia npMMCpc paowuibOpBra npo$wifcUbix Tpy6 npn JoojimjKH mm 3ohm 
HapymcHHH rcpMCTOTHOCTH ofcaflHofi ao/iohhw 20 ($ht. 1, 5. 6} cxkukhhw. 

Hpo^iDibHbtc xpytfbi 21 cnycKftxyr BHyrp b o6ca«Hofl kohohhu 20, n mrrepisan hoch^rh h paannpsoor flo 
npmaTHH nx ctchok k ctchkc oticwioft Kanomcbi 20 (<J»ht. 5) cra^amicvi BKyrpcHHcro r^paBmraccnoro 

3a-rcM c novfombio pc3b6w 3 ycrpowcTBO npnax«HHHJOT k xojiohhc Tpy6 5 m cnycxajor b cxBaauaiy. no 
HocnuKeHKH ycrpoftcToou BepxHerx* Kom^a npo^mibHbix Tpytf 21 Kojionny 6ypmifaHbix Tpy6 h&khh&jot 
opanjaTb npn OAHOBpeuesmou co3;;aicw occboA nappy3ioc n rrpoubOTH nanocni ipyti ncpca uarrpajibHbdl 
nan an 2 sopnyca 1 xbrkoctoo. B pc3y7ibTaTC 3-roro Hc^oxaTwe ^aancmicM y^acnra 22 ($m\ 5) 
npofruxfeHbct Tpy6 21 ranpaanHKrcH flo nnoraoro h rcpucnwKoro npnaaTiw bccm HapymHoii noBepxaocni 
npo^KJifcHtuc TpyC k BeyTpcHHca noBepxHocra oocaflHUX rpyti 20 ($m\ 6). 

no oxomaHHU paoBAmj^oewBaHKH xaraoKHy 6ypnnutt>ix Tpy<S 5 c ycrpoftcrBou no^HKuaxrr H3 CEBamraH . 
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Claims |Oopuy7ia n3o6percnKnJ: 

1. YCTPOflCTBO jyiH PA3BAJIbUOBKH TPYB. cojjcpmame* nojibdl ujmiSHppmecxsdi Kopnyc. Ha Hapyraoft 
noocpxHoena Koropono Bbmojmcin* Haiuioiaiue OTBoarrejttMo npoAOJitaofl ocm Kopnyca nnoaaie ywaci-KH, h 
ycraHoancHHbtc Ha xiocjichhhx c nouonnjo ocefl na onopaux nnaeraaax Banujyiomjse ancxjcuru. 
orrtHMaiompccH tcm, uto HamioHHbic nnocxHc yuacnui Ha HapyKBoa noDCpxnocra Kopnyca BbmormcHbi b 
bbrc muraHflpinociaEC uesoean, och soTopux coenaflajoT c ocwmh eaniaqyiotujix ancMCHToo. a Ha uexooKax 
BbraonneHbi onqpuTue c o^Koro KoHna a 3Rci;eHTpvnmo CMcmcanuc k HCMy na3W, npH yrow onopHbie 
nnacTfiHW pacnanomcnw b naaax h xecnco caraaau c ochmh BajibuyiMiiKX 3jicmchto8. 

2. ycrpoftcreo no n.l, OTjnntaion^oocH tcm, tto Ha orapuTou Kom;e Kawfloro na3a ajnonucn 
nprKViHHTcyibHUH n o3. a lteusAaH ocopHan nnacmiHa caa6meHa BtacrynoM, paowcmcHnuvi d 
ponojiHHTemiHOM naoy, npH arou. ycTpoftcTeo aiafimcHo r-aftxoa, oxBaTbiBajom,eft Kopnyc c onopHkcua 
nnacTHHRMH. 
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(54) PIPE EXPANSION DEVICE 
(57) Abstract: 

The device is intended for expanding shaped-pipe blocking devices mounted in wells. 
Provided on one of the sides of its housing are inclined flats carrying supporting plates, 
secured to which are pins mounting expansion tools. The flats have cylindrical elements. 
The elements are aligned with pins carrying the expansion tools. The elements have slots 
open at one end. The supporting plates are mounted in the slots and rigidly connected 
with the pins carrying the expansion tools. Additional slots are provided at the open end 
of each main slot. Each supporting plate has a projection engaging with the additional 
slot. The housing with the supporting plates is enclosed by a nut. Such a combination of 
the design features enhances the reliability of the device. 2 cl., 7 dwgs 
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Description: 

The present invention relates to the well drilling and overhaul operations; more 
specifically, the proposed device is intended for expanding shaped-pipe blocking devices 
after lowering them into wells. 

Closest in technical substance to the present invention is a device serving to expand 
shaped pipes when isolating troublesome zones in the well, which device consists of a 
hollow cylindrical housing whose outside surface has flats inclined relative to the 
longitudinal axis of the housing; the flats carry supporting plates, secured to which are 
pins mounting expansion tools. 

The drawback to this device is its unreliability because of an insufficient (low) strength of 
the housing whose minimum wall thickness does not meet the torsional strength 
requirement due to the provision of flats that are inclined relative to the longitudinal axis 
of the housing. 

The object of the present invention is to enhance the reliability of such a device by 
increasing the strength of its housing. 

This is achieved as follows: In the proposed pipe expander which incorporates a hollow 
cylindrical housing whose outside surface includes flats inclined relative to the 
longitudinal axis of the housing and carrying supporting plates, secured to which are pins 
mounting expansion tools, the inclined flats provided on the outside surface of the 
housing have cylindrical elements which are aligned with the expansion tools and which 
have slots open at one end and offset in the direction of their open ends and the 
supporting plates are located in the slots and rigidly connected to the pins mounting the 
expansion tools. 

Other distinctive features of the proposed device are that an additional slot is provided at 
the open end of each slot and each supporting plate has a projection located in the 
additional slot and that the device is fitted with a nut enclosing the housing with the 
supporting plates. 

The above distinctive features make it possible to increase the thickness of the walls of 
the housing at its weakest cross section, owing to which the housing strength and, 
consequently, the reliability of the device are increased without changing its rated outside 
diameter for a given size. 

Fig. 1 is a general view of the device mounted in a shaped pipe to be expanded, Fig. 2 is 
the section A-A in Fig. 1, Fig. 3 shows a part of the expansion device housing with the 
elements serving for mounting expansion tools, Fig. 4 is a view in the direction of arrow 
B in Fig. 3, Fig. 5 is the section B-B in Fig. 1, Fig. 7 is the section T-r in Fig. 1, and Fig. 
7 is the section fl-il in Fig. 3. 
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The pipe expansion device (Fig. 1) has hollow cylindrical housing 1 with channel 2 and 
threads 3 and 4 for connecting the device to drill string 5 and downhole equipment 6, 
Provided on the outside surface of the housing 1 at an angle to its longitudinal axis are 
flats 7 with cylindrical elements 8 having slots 9 that are open at one end; these slots are 
offset relative to the cylindrical elements in the direction of their open ends and there are 
recesses 10 at the opposite ends of the slots. The slots accommodate supporting plates 1 1 
with peripheral projections 12 (fig. 1) that engage the recesses 10 in the slots 9 (Figs. 3 
and 4). 

Projections 13 provided on those surfaces of the supporting plates 1 1 (Fig. 1) that are in 
contact with the housing engage additional slots 14 (Figs. 3 and 4) made at the open ends 
of the slots 9. Screwed onto thread 15 on the outside surface of the housing is a nut 16 
which encloses supporting plates 1 1 ; acting together with the projections 1 2, projections 
13, housing recesses 10 and additional slots 14, the nut 16 prevents the plates 1 1 from 
turning and falling out of the slots 9 . 

Rigidly fastened to those surfaces of the supporting plates 1 1 that are positioned 
externally relative to the housing are pins 17 (Figs. 1 and 2) which are offset towards to 
the tops of the supporting plates 1 1; the pins mount expansion tools 19 fixed with locking 
rings 18. The pins 17 carrying the expansion tools are fastened to the supporting plates 1 1 
so that their geometric axes of symmetry coincide with those of the cylindrical elements 8 
(see center line O-O in Figs. 3 and 4). 

The offset of the slots 9 relative to the elements 8 and the maximum length of entry of the 
elements 8 into the housing wall are calculated for a given size of the device so as to 
ensure the requisite torsional strength of the housing. The maximum possible 
misalignment of the supporting plates 1 1 and the pins 17 carrying the expansion tools 19 
is determined by the location of the slots 9 and by the coincidence of the geometric axes 
of the pins 17 carrying the expansion tools 19 and those of the cylindrical elements. 

The operation of the proposed device will be illustrated below by the example of the 
expansion of shaped pipes in the course of isolating the non-tight zone of casing string 20 
(Figs. 1 , 5 and 6) in the well. 

Shaped pipes 21 are lowered inside the casing string 20 to the interval to be isolated, and 
then a hydraulic pressure is developed to increase the pipe diameter by pressing the pipes 
against the wall of the casing string 20 (Fig. 5). 

Following this, the proposed device is connected to the drill string 5 with the use of the 
thread 3 and lowered into the well. When the device reaches the top end of the shaped 
pipes 21 the drill string is imparted rotation and at the same time an axial load is 
developed and the inner surfaces of the pipes are washed with fluid supplied through the 
central channel 2 in the housing 1 . As a result, portions 22 (Fig. 5) of the shaped pipes, 
which were not sufficiently pressed against the inner surfaces of the casing string, are 
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straightened until the entire outer surfaces of the shaped pipes 21 are fully and tightly 
pressed against the inner surfaces of the casing string 20 (Fig. 6). 

After the expansion process is over the drill string 5 is lifted out of the wall together with 
the device. 
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Claims: 

1 . A PIPE EXPANSION DEVICE having a hollow cylindrical housing whose outside 
surface includes flats inclined relative to the longitudinal axis of the housing and carrying 
supporting plates, secured to which are pins mounting expansion tools, the inclined flats 
provided on the outside surface of the housing have cylindrical elements which are 
aligned with the expansion tools and which have slots open at one end and offset in the 
direction of their open ends and the supporting plates are located in the slots and rigidly 
connected to the pins mounting the expansion tools. 

2. The device according to i. 1 , wherein an additional slot is provided at the open end of 
each main slot and each supporting plate has a projection located in the additional slot 
and which is fitted with a nut enclosing the housing with the supporting plates. 



Drawings: 
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Fig. 1 
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Fig. 2 
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Fig. 3 



RU 2056201 CI 

View E shown as turned around 



Fig. 4 
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Fig. 5 



Fig. 6 



RU 2056201 CI 



Fig. 7 
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